Background: Recent decreases in the number of students entering family medicine has prompted reconsideration of what is known about the factors affecting specialty choice.
More than 2 decades ago, the Graduate Medical Education Advisory Committee issued a report predicting an excess of specialists and a need to produce more generalist physicians. 1 In the years since, considerable attention has been focused on how to address the continuing need for more generalist physicians, both to provide health care for the more than 20% of the nation who live in rural areas 2 and to fill the continuing demand for physicians who can function as the entry point to the medical care system.
Much of this ongoing scrutiny is directed at the nation's medical schools to determine what can be done to increase their output of generalist physicians. Efforts to influence medical schools have included state legislation requiring or suggesting a certain level of primary care output, 3 the development of special task forces that have generated recommendations on ways to increase the output of primary care physicians, 4 and significant funding from the federal government and private foundations to develop curricula or new training modalities intended to increase the number of graduating generalist physicians. [5] [6] [7] During the years from 1993 to 1997, it seemed that these efforts were having an effect; the proportion of US medical school graduates selecting family medicine increased in each year, reaching 17.3% in 1997. However, beginning in 1998, there has been a decline in each year, with just 10.5% selecting family medicine in 2002. 8 As a result of the interest in ways to increase the numbers of physicians in primary care, a substantial body of research on specialty choice has developed. There have been 3 reviews since 1995. Bland et al 9 and Meurer 10 covered most factors related to specialty choice. The review by Campos-Outcalt et al 11 was limited to just 3 areas, curricula, role models and school funding. 10 The conclusions of these 3 reviews, which included research published through 1993, serve as the starting point for this one, which critically reviews the literature published since 1993 on the choice of family medicine as a specialty. Table 1 presents the conclusions from these reviews as well as the findings from this Funding for this project came from the American Academy of Family Physicians contract 420350, "Factors Influencing Medical Students in their Choice of Family Medicine as a Specialty." review. A fourth, self-described, review by Reed 12 used an illustrative selection of studies and could therefore not draw conclusions about the comprehensive body of research. In addition, there was one comprehensive look at factors that influence specialty choice. However, the method for selection of the literature included was not discussed, so it is not known to what extent the literature used was allinclusive or was selected to support key points of discussion.
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Methods
A literature search was conducted using MED-LINE, PsychINFO, HealthSTAR, Expanded Academic Index, and the Health and Psychosocial Instruments. Keywords and their intersections included family practice, family medicine, career choice, specialty choice, primary care, and medical student. In addition, the bibliographies from the articles obtained were compared with the list to locate additional articles.
Articles were reviewed by the authors to determine whether they included original research related to choice of family medicine as a specialty. The final set of articles were read and scored by at least 2 of the authors, using a ranking system that has been described in detail previously. 10 This system of scoring assigns up to 10 points each for: 1) type of study design, 2) size of the study, 3) response rate, 4) number of years studied, 5) data sources, 6) statistical analysis, and 7) theoretical basis of the research. The total number of points possible is 70. Differences in scoring were resolved either by a review by a third author or by discussion among the authors. More than 150 articles were reviewed; 36 articles met the inclusion criteria and were scored.
In this review, the content of the articles has been arranged in a roughly chronological fashion, similar to the natural history of specialty choice described by Rosenthal. 14 Data on the characteristics that medical students have on entrance to medical school are presented first, including their personal characteristics and background, their values and their intentions. This first set is often of interest to educators who would like to be able to select applicants who will ultimately go into one of the primary care specialties. Information on medical school characteristics is reviewed next; generally, these are the relatively fixed elements of the school (eg, the ownership of the school). The third group of articles represents data on experiences that occur during the process of medical education, including the curriculum and informal culture of the school, values that may be expressed during this process, and information on decision-making about specialty. The final group represents what can be seen as the outcomes of the process of medical education, including perceptions about the specialties, career plans, and the influence of debt.
Results: What Do We Know and What Have We Learned Since 1993?
The mean quality score for the 36 articles reviewed was 33.2, which was somewhat higher than the mean of 29.9 found in 1995. 10 The range of scores was from 14 to 48, which includes from 20% to 69% of the available points. Articles that scored below 20 (less than 25% of the available points) were not included in this review; when findings are contradictory, the quality of the study determined which results should receive more weight. Overall quality scores were not significantly related to year of publication; ie, the overall quality of research in this area has not improved progressively during the more recent time period but overall is better than the first half of the decade. One important change, however, is the larger number of studies using multivariate analyses, with the negative results presented as well as the positive findings. Multivariate analysis helps to differentiate between those factors that are directly related to the choice of a particular specialty and factors that are related only indirectly through an intervening variable. Presenting negative results is especially important, because generally negative findings are under-represented in the published literature, leading to an overestimation of the importance of a given factor.
Student Characteristics
Gender
Four studies found higher proportions of women than men selecting family medicine but none of the differences were statistically significant. 14 -17 Three additional studies either found equal numbers or fewer women entering family medicine. 18 -20 Three studies reported multivariate analyses with at least one other control variable. Of these, 2 did not find that gender predicted choice of family medicine, 21, 22 whereas the other found that being female 
Student Characteristics Gender
Women more likely to enter primary care.
Inconsistent relationship between being female and choice of family practice.
Age
Older students more likely to enter family medicine.
Ethnicity
Mixed evidence that minority students enter primary care.
Minority status not related to primary care.
Hispanic students more likely to select family medicine.
Socioeconomic Status
Students with physician parents are less likely to select primary care.
Students whose parents had lower income or education more likely to select family medicine.
Marital Status
Married students more likely to plan a career in primary care.
Not related.
Geographic Background Rural background associated with choice of family practice.
Rural background associated with choice of family practice.
Academic Background
Broad academic background related to primary care.
Behavioral science or liberal arts related to primary care.
No firm conclusions can be drawn.
Personality Type Poor predictor of specialty choice.
Values and Knowledge on Entry to Medical School
Low income expectations related to choice of family practice.
Low income expectations and agreement that primary care physicians are more important than specialists related to choice of family practice. Contact with a particular specialty mentioned in a medical school application essay predicted choice of a "similar" specialty.
Career Intentions on Entry to Medical School
Primary care intentions disappear over the course of medical school.
Preference on entry to medical school increased the likelihood of eventual choice of family practice, but for many students primary care intentions disappear over the course of medical school.
School Characteristics Legislative Mandates
Type of School
Public ownership related to choice of family medicine.
Mission
Not directly related.
Departmental Structure
Department of family medicine related to higher numbers of primary care graduates.
Probably not directly related.
School Research Funding
Mixed results about the relationship of NIH funding to primary care.
NIH funding negatively related on univariate analysis, mixed results with multivariate analysis.
Admission Policies
Unclear how they relate to specialty choice.
Medical School Experiences Special Programs
Longitudinal programs appear to increase number of primary care graduates.
"Most promising" results from programs with multiple supports for and experience with primary care.
Are related to specialty choice, but unclear what elements are important. Are related to specialty choice, but unclear which elements are important.
Unofficial Climate for Primary
Care
Negative comments related to changes in specialty choice for small percentages of students. Proportion of faculty who are family medicine is positively related to choice of family medicine.
Faculty Role Models
Student selected interactions with faculty are positively related to choice of family medicine.
Having role models is related to specialty choice; negative role models cause a change away from family medicine.
Outcomes of Medical Education Debt
No clear association.
Large debt or no debt is related to choice of a primary care specialty.
Knowledge of Content and Characteristics of Specialties
Perceptions of lack of prestige, low income potential and low intellectual content related to rejection of family medicine.
Career Intentions at Graduation
Specialty choice matched to career needs.
Low income expectations and intended rural/underserved practice related to choice of family practice. Interest in research or academic career negatively related.
modestly increased the odds of choosing family practice. 23 All 3 of these studies had relatively high quality scores, so that the results of one are not clearly more sound than the others.
Based on all the studies since the last review, it would seem that at this point, female gender is very slightly associated with but not consistently predictive of a career in family practice. Because the positive and negative findings were scattered over the years since 1993, it does not seem that there is a trend over time in the proportion of women entering family medicine.
Age
Two studies looking at age had conflicting results; one found that older age was associated with an interest in family medicine 24 and the other found no association. 25 Studies using multivariate analysis also had conflicting results; one did not find that age predicted plans for a family medicine career, 22 the other found a linear positive relationship between age and a plan for a family medicine career. 23 Although these results are mixed, it would seem that older age is at least weakly related to a choice of family medicine.
Ethnicity
Two studies since the previous reviews have examined ethnicity. 22, 26 The data from these studies provide limited support for the belief that Hispanics are more likely to select family medicine.
Socioeconomic Status
Two studies examined having physician parents; one with multivariate analysis found it was not a significant predictor of plans for family medicine, 22 and the other with univariate analysis found it was. 24 One study found that father's lower socioeconomic status was a predictor of family medicine, 22 and another reported that parents' income over $100,000 decreased the likelihood of plans for a family practice specialty, but parents' education was not significantly related. 23 Although each of these studies used different measures of socioeconomic status, for all studies, the direction of influence was the same, albeit not particularly strong. The most consistent finding is that lower socioeconomic status or lower parental income or education is related to a choice of family medicine.
Marital Status
In the 2 studies reporting on marital status since 1993, one found a higher proportion of never married among those never interested in family medicine compared with those maintaining an interest (significance levels not given), 24 and the other found that marital status (coded married/not married) did not predict plans for any of the 3 primary care specialties. 22 Both of these studies had relatively high quality scores; however, the latter was multivariate, including controls for age, lending credibility to the idea that marital status is related to some other variable that in turn is the better predictor of choice of family medicine.
Geographic Background
All 3 studies that have been done since 1993 found that rural background is related to choice of family medicine.
23,24,27
Academic Background
One study found that neither undergraduate gradepoint average nor scores on the MCAT science problems were predictive for a choice of family medicine. 22 College major also did not relate to choice of a residency in family medicine compared with internal medicine. 28 Higher undergraduate science grade-point averages increased the probability of choice of family practice, but higher scores on the MCAT chemistry test decreased the probability. 23 The mixed results of these few studies do not permit any firm conclusions about academic background and its relationship to specialty choice.
Personality
There is slight evidence that those in family medicine are more likely to be "feeling" in the MyersBriggs classification, less authoritarian, and more humanistic. 21, 29, 30 Based both on the few studies done and the minimal results, it would seem that we know little more about personality type and specialty choice than we did 8 years ago.
Values and Knowledge on Entry to Medical School
Three studies provide some evidence that values on entry to medical school that are congruent with a choice of family medicine are related to an eventual choice of the specialty. Expectations of high income in a medical career were negatively related to plans for family practice, as was an interest in re-search. 23 Conversely, agreement that primary care physicians are more important than specialists increased the chances of plans for family practice. Students at a school with a relatively low rate of producing primary care graduates were significantly less likely to identify family medicine as a specialty with board certification than were students at a school with high rates of primary care graduates. 31 Finally analysis of medical school application essays indicated that a mention of contact with a particular specialty was related to entering the same or a "similar" specialty. 32 
Career Intentions on Entry to Medical School
Specialty preference. All 3 studies that looked at preference for family medicine at entry to medical school found that it increased the likelihood of eventual plans for family practice. 22, 23, 33 Five studies documented the changing levels of interest in family medicine over the course of medical school. All found that initial interest declined. 17,24,34 -36 One retrospective study of family physicians did find that a majority reported interest increasing during medical school. 37 Another study demonstrated that the ability to attract students to family medicine during medical school is positively related to the family medicine output of the school.
The studies described above looked at initial interest after the student had been admitted to medical school, which is not necessarily consistent with a stated interest before admission. Schneider et al 32 analyzed application essays for students who were subsequently admitted and found that the stated goal of entering a particular specialty was not at all predictive of their eventual match; 11 students stated an intention to enter family medicine but only 1 did.
In a study using medical schools as the unit of analysis, Senf et al 27 found that percentage of students interested in family medicine at matriculation was the most powerful predictor of the estimated number of students in a family medicine practice 6 years later, although the proportion of students interested in family medicine did increase over the course of medical school at three fourths of US medical schools.
All these studies support the conclusion that interest at matriculation is positively related to an eventual choice of family medicine. However, these studies also show that preferences for a particular specialty change considerably during the years of medical school, with attrition to other specialties among those initially interested in family medicine and significant recruitment to family medicine among students who had not planned on family medicine on entry to medical school. An important addition to the data available in 1995 is that there may not be any relationship between stated career intentions before admission to medical school and those indicated after admission. Type of practice. The only study that looked at practice plans at matriculation found plans to practice in a rural setting or plans to practice in a socioeconomically disadvantaged area were related to interest in family medicine. 24 It is difficult to draw any firm conclusions based on just one study; this is one of the areas needing additional research.
School Characteristics
Legislative Requirements and Mandates
Legislative mandates to produce primary care graduates are relatively recent, and little research has been done on potential effects of these efforts. 3 One study did examine the impact of California's agreement with the state schools to increase their primary care graduates and found that choice of family medicine did increase from 1993 to 1998. 38 However, this study did not control for national trends, and during those same years the proportion of US graduates selecting family medicine nationally increased from 12.6% to 17.3% in 1997 and declined to 16% in 1998. 8 Given these national trends, it is unclear whether the legislative mandate had any unique impact.
Type of School
Two studies found that public ownership of the school increased the likelihood of plans for family medicine, 22, 39 Campos-Outcalt and Senf 40 found an interaction between ownership of the school and the history of required time in family medicine. Public schools that had required time in 1980 -81 had the highest proportion of students going into family medicine 15 years later in 1995-96, followed by (1) private schools that had required time in 1980 -81, (2) public schools introducing required time, (3) public schools with no required time, (4) private schools introducing required time, and (5) private schools with no required time. On the other hand, 2 studies did not find that ownership of the school predicted plans for family medicine. 23, 41 Using quality scores to weight the importance of these inconsistent results, it would seem that one can still conclude that public ownership is a predictor of production of graduates in family medicine (Mean quality scores for studies finding a positive relationship were 45.7 versus 32.5 for those finding a negative relationship).
Mission
Two studies suggest that a school's mission is related only indirectly to graduates' selection of family medicine. 23, 27 Departmental Structure
One study found that presence of a department of family medicine increased the likelihood of students planning a career in family medicine 23 ; however, 2 other studies did not. 39, 40 Although all 3 of these studies have high quality scores, the 2 that did not find a relationship had the highest, leading to a tentative conclusion that department status is not directly related to production of family medicine graduates.
School Research Funding
Research funding has not been found to relate to choice of family practice 23, 27 Based on this somewhat limited body of research, it seems that research funding is not directly related to production of primary care graduates and, as suggested by Bland et al, 9 most probably influences the characteristics and values of the faculty attracted to the school who in turn influence the attitudes of the students who are taught by them.
Admission Policies
Two studies have found that more primary care faculty on admissions committees 27 and an admission preference for generalists were not related to increased numbers of family medicine graduates. 23 Although these findings are counterintuitive, these data suggest that admissions policies or committees that favor generalism do not have an impact on the production of family physicians.
Medical School Experiences
Special Programs for Primary Care
Three of the programs reviewed in 1995 have published additional reports in the years since (University of New Mexico, University of Washington, Jefferson Medical College). All 3 continue to report higher proportions of graduates in family medicine from the special pathway than from the conventional curriculum. [42] [43] [44] In addition to schools with special programs, one school was founded with the explicit goal of graduating primary care physicians for the rural areas in the state of Georgia. 45 This school produces a proportion of graduates in family medicine well above the national average.
Thus, as in 1995, there is evidence that special programs lead to an increase in graduates in family medicine; however, we do not know which of the specific components of these programs may be producing this result.
Unofficial Climate for Primary Care
Although a medical school may have an official mission and curricula to support the choice of primary care, within the school there is an unofficial culture that may be working at cross-purposes. Two studies have looked at the existence and impact of negative attitudes expressed unofficially by faculty, residents, and students during the process of medical education. Both found that a majority of students report hearing negative comments about their specialty, 35, 46 and a small percentage report changing specialties because of this. It is clear from these studies that the unofficial culture of medical schools has an impact on specialty choice.
First-and Second-Year Curricula
Two studies looked at curricula in the first and second years. Neither found that courses in the first or second year were related to the choice of family medicine. 23, 39 The evidence continues to indicate minimal or no effect of early curriculum interventions.
Third-and Fourth-Year Curricula and Experiences
There have been a number of studies examining third year, required time; all but one 22 supported the positive relationship between required time in family medicine and selection of family medicine as a specialty. 23, 27, 39, 42, 47 One study found lowered rates of students selecting family medicine if their internal medicine clerkship was ambulatory. 48 
Faculty Composition
Two multivariate studies since 1993 have not supported the conclusion that faculty composition (ie, the proportion of clinical faculty who are family physicians) is related to specialty choice. 23, 27 As with a number of other variables, it would seem that the relationship between faculty composition and specialty selection is indirect.
Faculty Role Models
Faculty role models have been examined in 3 studies. 35, 37, 49 All found that having role models is related to specialty choice; in particular, negative role models were cited as a reason for switching away from family medicine. 37 Despite the intuitive belief that positive role models should be important in specialty selection, these studies generally suggest that it is the negative experiences that have the most impact.
Outcomes of Medical Education
Debt
The relationship of debt to choice of family medicine remains unclear. Of the 4 studies that examined debt, 2 did not find a relationship, 23 ,24 one found a threshold above which students were more likely to enter family medicine (but as debt increased above that point, it became less likely that they would enter family medicine 22 ), and a fourth found a threshold below which there was increased choice of family medicine. 33 These 4 studies have uniformly high quality scores; the relationship between debt and specialty choice remains unclear.
Knowledge of Content and Characteristics of Specialties
One study tracked attitudes toward family medicine from the first year of medical school through internship and found that overall attitudes became more positive until the third year and declined each year after that. 17 Two studies found that students rejecting family medicine were concerned about a lack of prestige, low income potential, and low intellectual content of the specialty. 24, 37 Generalist orientation was found to predict choice of a family medicine residency at the point of selection of a residency. 50 These studies suggest that perceptions about the characteristics and content of specialties influence specialty decisions, although the available research is extremely limited in scope.
Career Intentions at Graduation
Career intentions consistent with choice of family medicine include low pay expectations, 22, 24 and a practice in a rural or underserved location. 24 Interest in research or an academic career are negatively related.
22,24
Discussion
Entry to Medical School: Student Characteristics, Values and Plans
Many of the student characteristics that seemed related to specialty choice in 1995 are now less clearly important. Research in the last 8 years indicates that gender, age, marital status, and ethnicity are only weakly related to the choice of specialty. Academic background was never clearly related, and the recent literature has not changed that conclusion. In contrast, research continues to support the existence of a positive relationship between a student's rural background and choice of family medicine and a negative relationship between parents' socioeconomic status (education/ income) and choice of family medicine.
Career intentions at entry to medical school are predictive of eventual specialty choice; intending a career in family medicine or a practice in a rural or an underserved area are related to eventual choice of family medicine. Although these initial intentions are strongly predictive, there is considerable attrition over the course of medical school. However, recent research indicates that there is also recruitment, and it is the latter that accounts for most of the students who select family medicine residencies at the end of medical school. Another significant new finding is that stated goals to enter family medicine before entry to medical school are not related to eventual specialty choice, although reported contact with a specialty is.
Finally, student values or expectations on entry to medical school that are consistent with the choice of family medicine seem to predict eventual choice; students who believe primary care is important, have low income expectations, and do not plan for a career in research are more likely to eventually choose family medicine.
School Characteristics
The only school characteristic that currently seems related to choice of family medicine is public ownership of the school. Recent research does not confirm a relationship between specialty choice and the school's generalist mission, admissions policy or committee composition, structure (departmental family medicine unit), amount of research funding, or legislative mandate to produce generalists.
Medical School Experience
Prior reviews found no evidence that curricula in the first and second years of medical school were related to the choice of family medicine, and research in the intervening 8 years confirms this result. Recent research on the effect of higher numbers of family medicine faculty does not support a conclusion that having a higher proportion of family medicine faculty is directly related to choice of the specialty. However, there are a number of medical school experiences that are consistently related to specialty choice. Large-scale programs with a goal of increasing the number of students entering primary care do seem to influence the number of students who select family medicine residencies and who practice family medicine. Required family medicine time in the third or fourth year is positively related to higher numbers of students selecting family medicine, and in the last 8 years, a longitudinal study has indicated that adding required time is followed by an increase in the percentage of students selecting family medicine. The informal culture or "hidden curriculum" created by the opinions and comments of students, residents, and faculty also influences students' specialty choice, although the evidence thus far has focused on the negative effects and does not indicate whether the overall impact is to increase or decrease the number of students entering family medicine. Finally, faculty role models in medical school are important, but serve as both positive and negative influences.
Outcomes of Medical Education
Over the course of medical school, many students acquire considerable financial debt. There has never been a clear-cut relationship between debt and specialty choice, and the more recent research indicates that if there is a relationship, it is complex. One of the inevitable outcomes of 4 years of medical education is that students develop perceptions, correct or not, about the content and characteristics of each specialty. These beliefs about the content and characteristics of specialties are consistently related to choice of specialty; students who reject family medicine are concerned about prestige, low income, and the breadth of knowledge required. Students who end their medical school career planning on a career in a disadvantaged or rural area, like students who begin their career with these intentions, are more likely to enter family medicine. Expectations for low income at graduation are also positively related to plans to enter family medicine; conversely, plans for an academic or research career are negatively related.
Given that the above is what we know at this point, unanswered questions include: (1) Why have we seen changes in the last 8 years? and (2) Where do we need to go next?
First, what should be made of apparent changes? For example, the characteristics and beliefs that students bring to medical school are important but perhaps less important than was previously thought. This apparent change may have been caused by the increasing use of more sophisticated multivariate analyses that help to identify those variables that are only indirectly related to specialty choice through a third variable. Specifically, older age and married status, which previously were found to be related to a choice of family medicine, may actually be part of a group of variables related to a desire for a rural practice location, which in turn is the more direct predictor of choice of family medicine. It is also possible that the more current study is less well done than those from which prior conclusions were drawn; quality scores for the prior studies were not available so this comparison could not be made.
Some of the change may reflect our increasingly precise measurement and understanding of the process of specialty choice. Research has long indicated that early career intentions are a good predictor of eventual specialty choice, but recent research on the group of students who do select family medicine residencies has revealed that the majority of students did not intend a career in family medicine when they entered medical school. This finding improves our understanding of the decision making process and reinforces the importance of the influence of medical education.
Some of the change may be real. In the past, being female was positively related to a choice of family medicine. However, this relationship may have been attributable to barriers that women encountered when they considered entering traditionally male specialties. As more women enter the profession of medicine and are admitted into the specialties historically dominated by men, this prior association may begin to disappear.
Finally, what are the next steps in a research agenda? Most of the topics that are a part of this review would be more informative if there were more research done in the area, especially if the research included multivariate analyses that allowed investigators to distinguish between the factors that are related to specialty choice primarily through an intervening variable and those factors that are related directly.
Two areas in particular that would benefit from more detailed and targeted research are the factors that influence specialty choice before medical school and the curricular components and informal culture that influence students during the process of medical education. For example, it is clear that required time in family medicine increases the number of graduates in family medicine; however, the aspects of this required time that are the most influential are less clear. Research on role models in medical school is relatively limited, yet the research that exists suggests that the influence of faculty is significant both within the formal curricula and in the "hidden" curricula. Much more information is needed about the messages given to students on an informal basis and the influence of these messages on specialty choice.
